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============

A novel coronavirus (now designated SARS CoV2) was first reported in Wuhan, Hubei province, China, in December 2019 \[[@bib1]\]. The COVID-19 pandemic has since reached an unprecedented magnitude, with approximately 2 million cases and 150,000 deaths worldwide at the time of writing. Iran is to date the most affected country by COVID-19 in the Middle East and North African region, and is one of the countries where the virus spread quickly and early. The Iranian Ministry of Health and Treatment reported that as of 15 April, there had been 76,389 confirmed cases of the infection and 4777 deaths in Iran due to COVID-19. Also, more than 100 Iranian health workers died from the coronavirus \[[@bib2]\].

Ensuring the safety of healthcare workers (HCWs) is not only crucial in protecting them against the virus but also in preventing the transmission of the virus \[[@bib3]\]. Understanding the behaviours of HCWs, including the wearing of appropriate personal protective equipment (PPE), is therefore important in COVID-19 prevention. In this regard, the World Health Organization (WHO) has identified education as one of the most important components of prevention programmes \[[@bib4]\]. Experts also believe that one of the reasons for the failure of educational programmes is the lack of attention to analytical studies and their inability to consider psycho-social models as an intellectual framework in educational planning. Among the theories that have been used in various studies to predict protective behaviours is the Protective Motivation Theory (PMT) \[[@bib5]\].

Considering the importance of identifying the determinants of the preventive behaviours of COVID-19 in HCWs in the design and implementation of preventive programs, this study was conducted for predicting the preventive behaviour of HCWs towards COVID-19 based on the PMT.

Methods {#sec2}
=======

The present cross-sectional and analytical study was conducted in five teaching hospitals of the Hamadan City, the capital of Hamadan Province, affiliated to Hamadan University of Medical Sciences in March 2020. The study population was 25% of hospital staff, selected through multi-stage sampling (sequence of Stratified simple random sampling) to participate in the study. All agreed to participate and complete the questionnaire. The ethics committee of the Hamadan University of Medical Sciences approved the study.

Data were collected using a self-reported questionnaire. The questionnaire consisted of two sections -- demographic characteristics and the PMT constructs. The demographic and background factors included age, gender, education, work experience, and job. The PMT constructs were assessed by 23 questions composed under six major constructs: (1) perceived vulnerability; (2) perceived severity; (3) self-efficacy; (4) response efficacy; (5) response cost; and (6) protection motivation. The items were rated on a five-point scale ranging from 1 (strongly disagree) to 5 (strongly agree). The construct perceived susceptibility was assessed by two items, i.e. "It is unlikely that I will be infected with the coronavirus". The perceived severity was assessed by three items, i.e. "Coronavirus disease can lead to death". The perceived self-efficacy was assessed by five items, i.e. "I can use the mask constantly in my work environment". The response efficacy was assessed by five items, i.e. "Disinfecting surfaces and equipment prevent coronavirus." The response cost was evaluated by two items, i.e. "I feel that protecting yourself against coronavirus is time-consuming." And finally, the protection motivation (behavioural intention) was assessed by one item, i.e. "I intend to observe the recommended precautions until the end of the coronavirus epidemic*."* According to the theoretical assumptions, the threat appraisal score is the sum of the perceived susceptibility and severity scores. Also, the coping appraisal score is the sum of the self-efficacy and response efficacy scores minus the response cost score.

COVID-19 preventive behaviours were measured by five items rated by a three-point Likert scale ('always', 'sometimes' and 'never' scored 2, 1 and 0, respectively). The validity of the questionnaire was confirmed using the viewpoints of 10 health-education experts. The reliability of the questionnaire was investigated by calculating internal consistency.

Correlation between PMT components was assessed by Pearson\'s correlation coefficient. The mean of threat and efficacy score were compared according to demographic characteristics using *t*-test and analysis of variance (ANOVA). A univariate linear regression analysis was performed to screen potentially significant determinants of intention and behaviour. All statistical analyses were conducted in STATA version 14 with a significant level of less than 5%.

Results and discussion {#sec3}
======================

A total of 761 HCWs were enrolled with a mean age of 35.38 ± 8.23 years (range: 22--60); 364 (47.83%) were male. The mean duration of employment was 10.32 ± 8.57 years. Seventy-three (9.59%), 231 (24.31%), 185 (24.31%), 81 (10.64%), 114 (14.98%) and 77 (14.98%) persons were physicians, nurses, paramedics, technician staff, service personnel, and office staff, respectively.

There was a positive and significant correlation between intention and other constructs of the PMT model, including: perceived susceptibility, severity, response efficacy, self-efficacy, and response cost (*P*\<0.001) ([Table I](#tbl1){ref-type="table"} ). The response cost (57.8%) and intention (84.25%) had the lowest and highest percentage of the mean from the maximum obtainable score among structures of the model, respectively.Table IMean, standard deviation (SD), percentage, range of scores and Pearson correlation coefficients among the constructs of the Protection Motivation Theory (n = 761)Table IVariables123456Mean ± SDPercentageRange1.Susceptibility18.11 ± 1.5673.03--102. Severity0.38∗112.19 ± 2.2576.63--153. Response efficacy0.050.25∗120.27 ± 3.4976.355--254. Self-efficacy0.060.19∗0.47∗120.19 ± 3.4475.955--255. Response cost0.070.26∗-0.030.00416.63 ± 2.3257.882--106. Intention0.21∗0.24∗0.27∗0.37∗0.13∗14.37 ± 0.8184.251--5[^1]

Protective behaviours of HCWs against COVID-19 showed that wearing a glove for all procedures (43.3 %) and using a face mask at any time (51.8%) were the least frequent preventive behaviours; 7.9% and 3.7% of participants never used gloves or a mask during patient care, respectively; 87% and 84.6% always washed their hands frequently with water and soap and avoided mixing with others during the shift. Overall, preventive behaviours against COVID-19 among HCWs, with 73.1% of the mean from the maximum obtainable score were assessed at a relatively desirable level.

According to the results, scores of threat and coping appraisal were compared according to sub-groups of demographic variables. Females had a higher score of threat (20.68 ± 2.99 vs. 19.89 ± 3.33, *P*\<0.001). Technicians had the lowest score of threat (19.11 ± 3.55), and paramedics had a higher score (21.11 ± 2.9) (*P*\<0.001).

In [Table II](#tbl2){ref-type="table"} , we modelled the predictors of the intention and behaviour based on the PMT model. The threat and coping appraisal had a predicted increase of 0.34 and 0.085, respectively, in the mean of the intention score (*P*\<0.001). Conversely, each incensement in intention score was associated with a 0.72 increase in behavior score (*P*\<0.001).Table IILinear regression analysis to predict the intention and behavior based on the constructs of the Protection Motivation TheoryTable IIIntentionVariablesβ95% confidence interval*P*R^2^Threat appraisal0.340.26, 0.43\<0.0010.1Coping appraisal0.0850.052, 0.12\<0.001Constant2.572.18, 2.96\<0.001BehaviorVariablesβ95% confidence interval*P*R^2^Intention0.720.58, 0.86\<0.0010.12Constant5.014.39, 5.64\<0.001

In this study, the protective behaviors against the COVID-19 evaluated at a relatively favourable level. By contrast, protective behaviours against workplace illnesses and injuries among healthcare staff and students, such as nurses and physicians, were unfavourable in other studies \[[@bib6],[@bib7]\]. Discrepancies in the findings of different studies may be related to factors such as awareness, the perceived threat of illnesses, and training provided in the workplace. The hospital environment is a closed work environment in which the staff members are often exposed to stress and pressure. Also, in this setting, they have direct contact with patients infected with coronavirus. Hence, educational interventions to protect HCWs from diseases such as coronavirus are essential.

In the present study, continuous use of masks and wearing of gloves for all procedures was less frequent by HCWs, despite these being key protective measures according to the WHO \[[@bib4]\]. The probability of physicians and nurses having contact with contaminated surfaces while taking care of respiratory patients in a non-outbreak setting was reported as 90%, whereas the rate of mask use by HCWs in the same study was 29%. \[[@bib8]\]. In contrast, Rajoura *et al.* reported that 82.6% of physicians and 85% of Indian nurses used masks in their workplace at the time of the epidemic H1N1 influenza \[[@bib9]\]. The lower levels of PPE declared in our study may be attributable to low levels of awareness, no habit of mask and glove wearing, perception that they interfere with performing tasks, lack of time, and lack of understanding of the importance of observing health and safety principles.

As the most important hypothesis of the PMT, as well as the most important hypothesis of the present study, the results showed that both threat appraisal and coping appraisal predicted behavioural intention. In other words, according to the hypothesis of the PMT that suggests two decisions process to engage or not engage in health-related behaviours, the threat appraisal components have a higher ability to predict the behavioural intention. Huang *et al.* showed that emotion-focused and problem-focused responses were predicted coping strategies of nurses and nursing students at the time of COVID-19 outbreaks, which is consistent with the results of the present study \[[@bib10]\].

This study showed that HCWs were not at a desirable level of perceived efficiency; rather, their assessed perceived threat was relatively at a desirable level. As a result, 35.5% of participants were on the fear control path. Considering the assumptions of the PMT, first, the threat is assessed in terms of severity. Next, by increasing the perceived threat, a second evaluation is motivated on the effectiveness of the recommended strategies. In this situation, in addition to evaluating the effectiveness of recommended strategies, the individuals also evaluate their level of effectiveness. When the threat is not considered seriously (low perceived susceptibility and severity), there is a low motivation to focus on the subject, making people superficially evaluate the effectiveness of recommended strategies. In other words, if people do not grasp the threat and do not understand its severity, they will easily ignore the relevant available information. In contrast, similar to the findings of the present study, despite the perceived threat, when people find the recommended strategy ineffective with low self-efficacy, or find themselves unable to act against the recommended strategy and to prevent a serious threat, the fear control process will prevail over the danger control process \[[@bib5]\]. Considering the findings of the present study, increasing the perceived efficacy of protective behaviours against COVID-19 by HCWs is recommended as an educational priority.

One of the limitations of this study is that evaluating behaviour by self-reporting can cause bias and misrepresentation. Furthermore, the reluctance of some members of the research community to participate in the study was another limitation. However, the findings showed that protective behaviours against COVID-19 were at relatively favourable levels among HCWs. HCWs are expected to be at the highest level of threat and efficiency and experience the process of danger control. Therefore, future training programmes must consider the level of self-efficacy of HCWs and increase their knowledge regarding the effectiveness of recommendation strategies to perform protective measures against the COVID-19.

Acknowledgements {#sec4}
================

The authors would like to thank the 10.13039/501100004697Hamadan University of Medical Sciences for the support of this study.

Conflict of interest statement {#sec5}
==============================

The authors report no conflicts of interest.

Funding sources {#sec6}
===============

This study was supported by the 10.13039/501100004697Hamadan University of Medical Sciences.

[^1]: ∗ *P*\<0.001.
